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(54) DOUBLE-GATE FET DEVICE AND MANUFACTURING METHOD OF THE SAME 

(57)Abstract: (a> 
PROBLEM TO BE SOLVED: To provide a double-gate 
FET device capable of solving floating body effect and 
improving characteristics of the device, and to provide a 
manufacturing method of the same. 
SOLUTION: An active region 4, which is a single-crystal 
silicon offence-like shape, is formed on a bulk silicon 
board 2b; a second oxidized film 10 is formed from the 
upper surface of the bulk silicon substrate 2b to a regular 
height of the active region 4; a gate oxidized film 12 is 
formed on both sidewalls of the active region 4 formed 
on the second oxidized film 10; a first oxidized film 6, 
having a thickness greater than that of the gate oxidized 
film 12, is formed on the upper surface of the active 
region 4; a gate 16 is formed on the first and second 
oxidized films 6 and 10; a source and a drain are formed on both sides of the active region 4, 
except the active region 4 that overlaps with the gate 16; and a contact region (46) and a 
metal layer (48) are formed at a contact portion of the source, drain, and gate. 
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1 J KMWi 3 >Wfcb . •> 'J 3 

Kt, B5ier7f--f^s«w±*®iw. me**- mm: 

««W*J2LI:fc»***ifcllllMJIk. fJffimatf 
$2BHttR±£^l£3*iSy-hk. ffiiey-hi:** 

sfjier^r ^ 7'««Sri^< filers t -f y®i&offlBi 
nmt +& y-f)v*- h f e t$?. 

Hf*«2 3 8?ier^r -f yfW^SAM nm~ 1 0 
y-hFETi&?. 

ySSO-b^ffi** <otf>ig£ # 1 0 n m~ 1 0 0 0 n mf 

fcs £ t tw&t +zm.m i xtt 2 msa^yy^y 

-hFETig^. 

±Hffi*»*>^iSS ** 5 nm~ 3 0 0 n mXhb Z b £ft 

mb -rimm 3 iciea^yr^y- k f e t#?. 

[ft*JB5] SJiey-hBtffclRWJSSIiO. 5nm~ 
lOnmTfcO. flieS lK<tK^?li0. 5nm- 

200 nm-r'Asc: k in®b-rm*% 1 cieacoy 

r/Py-bFETS^. 

[fft*JB6] «eS&2iHfcRWiISa { 2 0nm~8 0 
0 n nt*4: t S-fcStfc-f 1 OtOtmff^ 

y-hFETS^F. 

[|fl*JI7] #JiB&R«fc»tt*!.3>?:?^«5: 

r^x-f yfustfxusuay- o*s< lt* 
hzb ambtim&i csa^y y/uy- h f e 

mi&fkZittz t weft* w k i^Wib thffitt 1 
ieiio^y^y- h f et^. 

-hi 1 O^cm-HXhTh'-tr^ySfl^ttSTSsS 

wtu y-h<7)Kflak* { T^T<y^J:o^j>r>«i 

z b tmb+ hnmsi.z^s.nyyivy- h ? et 
[mm o i mmmxw^^m. ml 



»u r^-f^y««ky-h**xs-fsfti6iK8<s 

SJ L Jt 7 7 r -r 7ffl&<0 : s V 3 ^ k y- h <0 * 'J v ') 3 
yS-STk Uck<a-C*>S.Ik£#«k-fSilWcJB8£ 

iea«oy y^y- h f e t#p . 

ii, mtefiv'J n y, mess i g e . mig&G e . * 

•J j/ 'J 3 >-R£/^ 'J S i G e C04>A^S8?S itS-oW 
_Lrai>$.rk£#akf S»*a8^^L 1 OWfti 

annea^yy^y- h f etsr? . 

[UWcJSl 2 ] mt77T< 7TmiZ&f&.Ztl&V- 

*atfHi^vwfc^h'-eyy<ois£ai$a { . j&2 
x-hhzb umbtzmim 1 ciea^yy^y- h 

FETig^. 

xa^h'U'O'^^h'-tryy^^aE?*^ $2 

fflSCO nm~5 0 nmtfci^i: Srftffikf SHI^l 

tieawyT'/py- h f eti^p . 

3yS«tcifi<5:S<ak'S2RftKrtT^ < 

z b zmkbtzmm 1 cie»<oyy/uy- h f et 

[ l«*3S 15] filET ? r -f T'^li . ±SPO^i^i/J^ 
S<, TS?W«U±^vK$^T-J>&;kSr^akt 

■§>ia^MS i fcisK^y y/i-y- h f e t^. 
[ z*$m 16] fiJriBr ^ r ■< y ®)&<Dmw±.&n& 

yicj: 0A<^«S<xl. £ k 5:#ak^Si«^ 1 KE 

aoy^y-hFET*^. 

[I««JS17] ^'/l-^^'j3yS«tc*e^'J3y 

ncou? v'j 3ysfi«7)±^ffi*^7^-f -f y®«^ 
mdm2Wt{m±.izBifL2titz7?T a ym&nmmm 

IzY- h&tiMiBf&t&JMb . 

fjies i , 2»<tjs±(cy- h im&thxmb , 

ffiey- htcS&S7:?r -f H?< 7^r <( y^ 
«»»fflt:y-xa^h'u-f >£&&t&lMb . 
fliiev-;*. h'U^yat/y-h<03y^7hgfC3y 

hs«a^s®S:m-r&xet ^•^^T'^^5; 
k k -r* y y^ y- h f e Ts^sjt^. 

[fi!^«18] miE7^r^ia«a^2K{tKS: 

fljfHA;u? ^ »j 3 >ss^±*ffltc* h 'J y y? 7 * 
ff^ISk. 

nt e7 ? r < fm m<><>ws>ja>mmom(r) 
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xnt tistsz t * sat t&ttm 1 1 \zw&<ny? 
ivy- h¥E Tmw&fcum. 

Ifflm 1 9 ] m.T9r < rffliS&^2S^HSr 
Sfl2BtftJH*i&£U *MJ7:T57-r (;:.}: OlirfBSS 2 

csai itv<)\s9 ^ y a >mwr>i> y a y^m^t tx 

mttisumi 7izmny7)\,y-hFETmm 
mum. 

frier? f -xmmm&t ixnu. mvou? -s y 

3 >&WLUZ* b V V?77 < £?to. *<r)±.mz& 1 
KfkK/S^tH/IB3KflrJSS-)l<Wgl£L» MfdS53K 

im/mim/m 1 soffit ^ y 3 v y 
m±mmiw/A j <-+mmLxitMZft\>\ ztuz 

tsr»fflk-r.i.ia*jsi 7tciea^7";^-hFET 

[ ta^js 2 1 ] ww*— towni* y : s y 3 vx 
\sm>Ws y 3 >x-t>hz 1 timt-thmm 20c 
xm^-nvy- yfe rsww&xm. 

[it^«22] miy-hwtiwiBfiLt&mtz. 3? 

zmaimzthtz*). m&imztfL&zitxfrm 

ft 0 z t iwsit -rm-m 1 1 izwtonfitvy- v 
FETm^ff^mnm. 

\.wm2 3 j miy- y tmmhjmt. #y •> 
tsw*J3 1 7 fcfea<or7>y- h f e tir? 

[000 1] 

i^jjcos-r £&«#»] b f et 

%=f-s.v*<?m&imtzm . «t y»L< w^vy 



tcfieLfc^r^y- b f ET$?&tf 

rets. %ti. *m<oy7>vy-hFETm?itmk 

m$? 4 V (F i n ) #) K»jacL.fc7?T-f 7{ffi« 
Sr^-tSCt^^/l-y-b^^y (F i n) FET 

ETffj Xli TFET^j fcV>3. 
[0002] 

Wtt * fcofiT . $ t. ttitzBi t T/hS < 

C000 3] >Tfl(Cj«fi5L»S, gSc0S#-JjS-*-f5 

m?ffliiti<cMosm¥miX't>z. zcomwy-h 
ttz&tm&mmt&bix^&w. ttuzftoisi 

V^JS* (Short ChannelEffect) T'*5. 
[ 0 0 0 4 J WV)C MO S&«li±i: LT>»n'^? 0 
oyW8X"ftbtlX£tz. )<.)V9i/>)3>X'ftt>1XtZM 
OSm^i. y-b&%#5 0 nmOTtflS'M-Sfco 

SrSffL. f +^S?«<3 0 nmftiSTIiMOSf 

C59^.Jf . V-r^tt (Intel) TB»£U:3 0 nm 
CMOSSW. y-Mt$li3 0nmT'fc£*>\ I- 

ztz. miz, —3<Dm?tftt?zmity-h(rM 
izBdiZtit:m->$tiz^z^-iffiW)tc*>. mkiz 
itKXftnX^K^tzib. *a«s-es#f am*")?* 

[0005] ZtlhrtlVVi'VoyWBliWmt-thM 

0 S*^a«tCia|jlA54 1 S iZ-OilX , 3 0 n mtlTO 

f-ry^ftss-w-rssTS-^s-r^^. soi 

(Silicon On Insulator) i^y 3 v£<g£U|# 

[0006] gawD^'/p? >- y 3 ywnLx-ww item? 

mzMVWlzxt9*isr/M (le^y^H) Sr 

1 m-m&tfrh s o I ^ y 3 ySft(c««$rtTv^ 
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[0007] zcoxoiz. fe&ommsoimmizM: 

-W»W&.tfh* 9&#L&vvr k *»4>, CMOS 

-r^osawamijii: it yy^y- f- f e t«t 

hzktfx%h. 
tooo8] y-Y\z£h+*v*frnWRWBtffi±% 
y-*kKwy@oisafgsj£flawm-y 

-h$?Ktt^T*£<aS^S^* { T*^ Officii 
DIBL(Drain Induced Barrier Lowering) 
£*#<«#t£.Ii:A { T-#l>. ifc. f-W+zHKH 

f-p > *;M&££«i#J-f S I k S . 
[0009] 

[ftfttcftl ] *H#HF8S6 4 3 3 6 0 9#bb«js 
[#^XK2 3 #Eftit*6 4 1 3 8 0 mWMm 

i¥mz&3 1 *®%f¥f%6 39178 2*mm 
um*M4 ] #isp&ftJS6 39169 5%mm 

[00 10] 

6. ;:t. y-Y32{i^T< mt+*y*)V) 3 

4 WfrfeXttJiTKIStt I§]0 < a ) t&Jfo 1 0 

O^x-A^ffifcSSO&SSfU V-XB&Yl"i> 

0 , «SSJi±Ttffl^a . ( b ) {i^rifa 1 o o ? * -a 
Wffitr 3 Pff ; 5:®t:^'V>'^3 4^*t'5»l. 
y*/K7D_tTCy- r- 3 2A J ift»t4>rt«.g*yy^y- 

lOOflaDtCftoTSEftS. (clliffllOOi- 
^OffitcSE^^S^S^^-r 3 4 
rl, ( a ) k W£ 0 V - Z&V F H V ®«* { ±TtC^ 
j£?*i&HA>£>, 1 OO^x-^SfcTtT&^lSHw^SS 

[0011] 02 {i<£3fcO F ET^Wgggfl|jtSr*-r 
COT. ¥«8JJi: >n v i-y/lfZX OStlMIHT* * . 
;:t. B»<o^*xoA««li**LT^S. 0»=«v> 

T ( a ) k ( b ) HRHiilS-jjrf ( a ) li* 

j&ftT . ( b ) \tJ\ v f - y yT^t . w ft £>tt0 1 
(c) (cffi^-rSflKtSl/^aW^^^TOS. 
y*/KAfflffl (X»i±T) tcy-M 6 SrSftT. <-vb 

^2a«SOI ->'J3>SS. 6. lOliK^JK, 1 



[ooi2]Bi(b) (c) oD^as-^-t&ry^y 

- r- F E T*? $MM+l tz^Hmi'tmi.zmrt h 
k i$<r>i. oX'hh. wmumittM LTZii o # 
hh. t-f. -ogli. 01 (b) tc?jrf idle. &5 

/I/3 4 #v 'J 3 y<0«a*|6l 1 0 0 £JBJfc$*tS0rC. 
«aW)«BBKJt^T S i - S i OjlHB&tttffiTLS: 

01(b) oyy^.y-hFETjR^ii, f+y* 

;U3 4<^±Tt-y- h 3 2tf?F£-f 6. 

[00 13] f-v>^;P340±Ttcy-h3 2S:^« 
-fifcrtfcJi, MEMS (Micro Electro - Mechanical 
System) tSffiSrffl^S^x-^^yy < ^/U^f 
A-/? (etch - back) IS fcfi *>$rW*Uf 5: ^^r^^ 

xn.m'J>-mi,z%i. *v>*>\,3 4<7)±.T<,zy 
-h3 2$-wt&0i(b)<^*^t*>uT. ees^s 

^y- r- 3 2 S:fll«-ri./i* , >WBHt* { ^< *^V^ 

*>*n,i' V3>y 4 /^£0J5? i 2 0 n mX{i;-?-*Ua 
[0014] ;cO«k 3 fc, 2 0 n mJSlT^SS S-^-TS 

fifiiS*ltc«!lDS^T*^«0#1xS-fiT$-li-5 Zklz 

&tmm-rrzibiz\t. xmomnstKZLWrtM 

[ o o 1 5 ] z-?g , yy/uy- h mo s Sr^-rs/c 
rtwffiojraii, 01 (c) tc^-fi-sc f-Y^*^ 

3 4WMIH (£*) cy-h3 2£^ttTS?£Sf1?t 
S^ftT'ftS. 01 (c) £7)MOS#fli y (F 

in)FET" kWfftS. 01 (c)ioyy;uy-h 
FETSWi, SOI^fiaStCfo^T. f-+y^k 
^r&»«3 4^1SSr. yy^-h;Kfci^5 0nmW 

t) &if-y*B&L. &ml. y-hmm (y-h 

tm) ZmStZk. 1tmi&ixtz+*y*)),)i9-y<r) 
mW&ffZ+ J r yWS&k Z k Jrffl^S t <T>X'b 
h. Zmtt&Zti^Xlt, «liS* i g£rl*^+>-^3 4 

^x-yNSffiicsac^?^. ztazm-ixvfistf 

ffiih. mm&iMm ITWi. y-h3 2*«±T 

izbimizitKxxntf** < mitztizmm 
h. mwri oox-bhi/v^ysmzmmz 
%tf&tifzy< )i>2*<r)ym\ l z'%fatf%ijh.i>i-*y*-)\s3 
AiM&ztihtzfr. +*y*n'<rtehim\$m\ 1 
o t ^ <o . m<o i o o miz&Kxfflaftmzgi . 
^^MK-f&idi. •>x->'^-»:TfiK«(-*tL-4 
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5* <r)Hfilz+*>*)\,i:Bigtf-titf. m&tftlOO 
\s 'J 3 >Wlzi-x>*)\,im&th Z b h . 
[00 1 6 J J-r'sl/UOi/'Jiymmii-SW-- 

yy/uy-hFETtt- mi <b) ) ctfAT*+>- 
*mmmmmiz±$ Kzizztmioz 

A*. S*WCy-h3 2* { f-rV^3 4«7)P0Bffitca 
E£L¥IWI,zmfS.2tihffltH<hh. LA»L. V-XSIf 

[00 1 7] Itltffltf&tilh. V-xm*\,4v 

tzzft.mz&eMm-z^mi&tzztii&^o ?>hh 

O I v 'J 3 Vg« 2 a C^l£$ft*:t£*cO:J'77ky- h 
F E TfR? »i . >7 ? i -Mfcit^ 

[00 18] 4fc, Bttfctttrc. mT<?>1~*>*)V& 
mi8.Ztll#T < 34#SO I*fO»ttJL SO I i/- 
U3^S«2a(cS^$ft.rv>^ri^y). 7D-fO 

ffi2at;U&£3fifc»{fcBll OA', ***»fc«feLifc« 
#S O I v >J 3 yg£ 2 a KOI?iT.5 £ t ^igRf h 

too 19 j *mit±&itzfs\a&zim.i-z,t:Mz 

tfRft3*i& r < X'h ~>X . v 'J 3 >S«E^ 

&-r i> £ t tfx* btthiz. i»fisitt**g < xnw 
Rtf+omjj&zmt & z t iz*e>m#3>i . 

[0020] 

> n'/p? v y 3 ys«w±«ffi*>(bfriBr ? t ■< ya«fc> 

-J^$iT'l&£$ft.*:IS2iKLKi:. KSS2iKtR± 

ffit . frier ? r -r 7««<r>±ssic . frey- f m. 
wtm^mzm^ixfiMimmt. ms&\w 



*2mm±.izBtiL$tiz,¥-Yt, mmy-btm 
saner? r a •7fmm<mt77 r < tommi 

M >RVy-h<nny9? bmz&f&Ztitzvyf? 
f s«atf&«i t * */t-c&& 91 Mf- FFET5R 

i o o 2 1 ] tit. m%Mmm.&thtz>h. *m 
i±. *fr?i'Vo>mmzm&iki<v?vx-mk<7)79 

$r®ii!c-r6Igfc. l5iem2Kfl:iH±^j£?fl^r^ 
WSlKftKSm-rSISt, l?iemi, 2K^tBU: 

izy-him&thxut. fney-htcfi^sT^r 

^JB*-r«ist . Mgy-^, vv4>di.vy- 
Y<r>-3v9 7Y-mzzi>9? vmmf-k&mtMtiL* 

bJMt t*A,X*j:h y?)Vy- V F E T*^<0Kit^ 
[0022] 

T»ifflt'|»Btt6. 03Ji*^Bfl(cJ:SFET*^S 
Sttit^^-rtOT, *ifflib^y1->7lzj:')*1'® 

<j5j:Sffl (v>m±.>p£i) izmz&isv oyx-m&^tifz 
mfrbr 7 t < nam t t-^siuts 

2SUmi 0fc, SB28ftilO10±^f-(/I 
«4i0SI!!|gtm§^y-hBMtKl 2t. 79t 

i rmm <o±.mmz . y- hSffl^s 1 2^m^m.i,z 

B&Ztltzm 1 BKkK 6 1 . H 1 atf3S2BMtJi6 , 1 
0itiMtJWy-M6i. y-hl6tI^T 

7®m m< 79t< rmmcommiz&BfS. 

Sflfcy-xfttfKU-f >t. V-XRVY\,4>^ y 
-M (><?>^V9?YmzB$i£i\tzOV99Y<jmA 
6a^g®4 8 (06 (c) (d) #08) t*^^ 

[0023] 03tfcV»T. #2Wm\ 0^?S-2 
Qnm-8 0 0 nMZ^hZbX . y—Y\bt*l\/? 
is 'J 3 y 2 b fao3£gaj£#£#/?>-f,r t « . 
&SS4 8 3>-^^h««4 

6S-r^T-ry»«4tfoex<iy-h i 6<o«s <^-+ 

SriS#L. 3y97YW5&fth-tZbtfX'$h. 79 
T-frS«4W<air-$tcL^UT. A^-/iJ3>i 
«2b(Ci6<^5fc:ont» S2Kfl«l 0rtt'i£<^ 
4J: 3tcLTr^-f-f 7ffi&4CT>mKi: ! &C+ ZbtfT 
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ttc. t?t< rmm ^-ooissss- 9 oox;ja 
hx-nmuM. tmM. x\i*.m®%x-<r>7-- 

[ 0 0 2 4 ] 0 3 lilMWfcft^&gJf li&^Tgg|5£> 
iW, ^— flIJtS- ( a ) l£ftMiT. ( b ) 

y*:/<Btt4tf7o--r.f yySivf. ^y'J3> 
gfiE2bt::Jffc$iiTfc9. w*it:J:>)fttt*m<iX 

(£3 ft* tfr •< J/'J3 yg« 2 b izimztiz 

<nx. erawso 1 ^o^>m^2ai,zm^tifzm^ 
m-tz 7o-f< y y r ■< offlfflrt'fr < . s^oy 

■v >*J\sX'£&t l&tfm&tMmzltKX 

[ 0 0 2 5 ] 04 1*03 ( a ) nmmmsznnf- 
>*7rrt¥m®Th&. m5u*mofti<7)mmMi l zi 
& f ETm^nmi^®wm.v*<r>w->z*t 

¥W®X-t>&. 04 (a) li*^CJ: |,«iSS:*-rt 
(OX'h-oX. 03 (a) fcR-«i££W-tSt<OT-it« 
^^^L^tOT'ftO. 05 (a) li. 04 (a) 

£«^£^jHiRWxt:?*>/*/Wi 1 8£g#U: 
i^S-^-r. 04 (a) fc 05 (a) JiE8<0fc*>C9£ 

mJHi&s . ss^Sr^-rt^ffto . 04 ( b ) a 

1X05 ( b ) li-tfi-WPBH***. 
[ 0 0 2 6 ] 04 ( b ) tC*H>T. y- h 1 6#S$n 
T V vjrv >7 ? r -f ^«4 C y-^atf H V 4 y^igtf 

jb«3*u>. 77T<7ffl&4iz&^x . y-*atfF 
y#^££ftl>h^£3y:??h>WBj££;h.. 4c 

STtrt. ^y-*fi«atf^Kl^yffi«i£A>&') 

xvf*i/*)Mi8mtiLixm;j&tmft*m 

[00 27] ortC FET*?0)y-AatfFWy 

e^sj^-rs. t-r, FET%?nm&w. y-M6 

W»jR4T^3#lT^4t<0fc-r4. y*y*/K*>F- 

tryy (~i p 18 cm- 3 ) y-M 6*u o 2 » 

cm- 3 &±iZl'-t:>?2tlX^ZVmX\ 5nm~2 
o n m^KHT-iS^Kfl:$-ti-* t . y- M 6 £li F— 

tryyomscj: o 3~5fg< t>vm< mmm^t 
h. zm&itzmm*. **>*Mzmzixtz& 
ivgwmszmiz m&) nmtht. 7?T<?m 
mommzmstifctiutmzK**) . t?t<7 



KflJttWftUry- K 1 6Ji«cMk L?IKfcKfc?I*> 

[0028] y-*atf KM V<T>T?t-4 -fffl&An 
Wmzn^M^) OV^Wf- (seed) fcLTSKW 
xtf:?*i^;m 8 ^tioTJS, 

79t< rm&4 mm.v±^miz^ »j 3 

U -f-ilSrS^i:LTai>?«xt^#i/^ai85-K 

?*vr/U/I18i:LT»i. SUSSED ay. *BfiS 
iGe. JJUS&Ge. iP'Jy'Jnx ^JSiGe«<ffl 

[0029] 04 (a) &tf05 (a) CtJWC. T7 

r-f rmi4iz-£sm.x-*Lfzh<?)\tv-xmfvv 

m o<D±.m£<o±mz&wix\ l ^zttfhfrz 
ztnt^m^mmLx^\y^)vwktmm 

*htz#>X'*>b. S2RftKl 0<0±«ffiSr£SJ6 (On 
m) tzltzk*. ymSMZtflX 
Oi 0 0 nm-~5 0 nmODKHlrfSfc . Sy*y 

iM***«*w-* w k * . sxtz. marmz $ 

T1HZ. OiO. Onm 5 0 nmOgffiK-f , 

[00 30] 05 (a) fc*J^T. l«?«xt?^yf 

;ni 8£f&.gz#zm0)Mt:mm- h. Tme&miz 

1 OOnmi0«ST-»« (MitfH*) L. JB« (H 
U^$kS2K^bffil0O±3i5^a}L7t:r^x 

y-M 6k (y-^ai^HU'f y^) 7?f^ 

»4Mi»aj3<i«. SaJLJtT^r^»«4<r)i''j3 

yfiist y- h 1 6^if u 3 >mt&zn?t ixm 

iRttxe**s/+/mi 8*5 nm~l 00 nmORH 
L . StU 1 7t-1? U 'J 3 y^Ji S i G e coy- h 1 6 (C 

t i&ih-s . y-xaiA Kb'f y mizm 

[0031] 06(i04 ( a ) lC^t«IJt«-»S-f 

^v^^yyjass-^-rTiBS-cAi). 110 (a) u 

T y««4 Sr*S^S^*'><0tc0T'* 9 . ( b ) 
liy- h 1 SJt«><ot,£OT'*l.. ( c ) liy 

-x, KU>f yaufy-h^wny^^hOT^rtony 
>^ hm4 6 ?r^U. ( d ) \tW&<T)tzth<r&BM4 
8i)<tiyf ? 6 lzmttZtl£ffimZfi.tzm 

tcii. mttztm. &Rl4 8fc8ttTS 
h««4 6«:T^T -f y^«4^(SX»iy-h 
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.1 6£0«? (**:'**Jt3) £*)Jz$<ti>Ztl,z£ 

1 0 0 3 2 ] 07 Ii04 OjSHSSlT-O^BEai/f-x-y 
*^5: +<C>tc*¥ t StEfrfacaSi KffiEITft 6 . 
07(a) Ii04 ^«0TOTao0T-fc 0 . ( b ) li 

( a ) CfcftSfcflr A A ' ( *^|6) ) IT'COBr®* . 

( c ) (i ( a ) (CfcJtS^flFB B ' (fitfrfl) T'cOBr 

y hffl«4 6li&gJf 4 8 fc 7? 

[00331 08<i05 O£HS0T-<D¥®0&tf?-v- V 
*/U5r <M> K*¥ t ftiTfrfa KflEBr L*: Brffi0T*> h . 

08 ( a ) «i0 5 (nm^mx-m-^rnvh i . < b ) ii 
( a ) tcfcit*^ a a • ( ) xmwz . 

<c) li (a) iZti\fh*&BB' (*¥^|6J) t'<0Bf 
ffi*:. (d) li (a) CfcltSfcttCC' <£lS2rfft|) 
iP*b. 08li*HBfl(Cj:i,05^fllSCt3V>T. 

8£jj«|3-t*-£»i6£. 4"l> 

Mxtf^4f y-v/Wii 1 8l±7^r -f 7'»lS4<?)M(IIS7t' 
^T-^r<. 7?x-r:/ffli£4t7>±^iBfciJSj|$Hi-£C 

m (<0f"W*;Hfc»-) fcSSrO. «tKMxt:**x 

(v-x&mvYuiym.) t&<x-%h. (a) 

v4 8tT?T 4 rmm izB&ztitzv 

Tcommiza^xn. *wft<wm<r>+*r>*>\,tfm&L 
sns^r-fS-^-f^. eozjcx-kZ?, msix'hz 
f-^y^/i^y-M btf&mthmz-dstx'T* 

j7mmm<7?f<7mmmmz. y-btez 
mnmrz-mA^tih<r>x\ mmzmx-zh. 
[0 0 34 3 (* HUM) m9ii*%ty0)%\%m 

WmX'hh. ZZX\t. 7 is> 

7* (Chemical Mechanical Polishing) (JJlTCM 
P) im\LX*lffl£i.hFET%=f-Zm+hig 

xm~wmmx^t. wim ( a > ii. /\7u? y'j3 

^£«2bKftlijHU!6£-iaSL. t^^--^/ 
isVzivti-mit:i>a)&F.-$. zoxmizto^x . 
2blz%&Ztih7?T< 7ffl&4 tiiitXB&Ztl 



h. Znm. ftHHtffl6£>JIi*li0. 5nm-200 
nmT-AO, 7?f-f 7SI«4c7)ig.?li 1 0 nm~l 0 
OOnrnTA 1 ). Ili4nra-1 00nmfA6. 

[ 0 0 3 5 ] IH0 ( b ) li. ( a ) TBf&ZtltzHimiZ 
ft2BHLHl 0i&2 0 nm-1 0 00nm<0if?lw, tf 
iL<li20nm~800nm(?)W$lC^L. CMP 
KJ: OftSIL-tBrffiSr^-r. ( c ) li. ( b ) X'W&H 
flfcft2KflflU OS: 1 Onm-3 0 0 nin<oa$|cft 
^UcBrffi ft21rtkKlOJbt;:3Sa}l*: 
7 ? t < tnm ? li 5 n m~ 3 0 0 n m t tch . 

(d) li. ®«SftfcT?T*:7««4Cy-hI&(UR 
1 2 £ 0 . 5 n m~ 1 0 n mWJIJ t;ij£gi* •tffcBW* 
y-hS-OJtl 2SrJg«-fSfJ. £iZlt:r?T 
-fra«4<^|S!IS$-?f^kL.. WI?c05fe?TlSfc:J:l.« 

f*, SSXIiryU^yoiJHSvf rx-uv^j-tTp; 

LT^'Ji^'Jrjy (p*Xlin'H-ev^) . SiGe 
(p'XIin' H-e^^) Xli&B*fflWCJB£^« 
L. !fth'jy/77-( (photolithography) iCiO^*- 

Us mwzMmi.nt:ft\,\ tfz. istmtzztxmt 
m±m%-t&. -tlx. vm&Abcntztx?)* 

r?y<izx*) zsMmzmm & . 

[003 6 J (&2ntem) 01 0li*||BB«0ft2l^ 
(Wfc i 0 F E T*^<0.-J,t -f fllit S-^-f * ISS:^- 
Bfrffi0T-fcS. FET* ; ? t tJ5f-t>'*/P*qgJS$h.S# 
T<iMM+ltl#><>>1ll2Zmm&rrri><OX\ CMP 
S-aiALTftS-rSiSlgS:^-*-. |5|0 ( a ) li. A 
i>'j3 yg« 2 b 1 7^r -f y®«4 (Cft 1 Kftffil 
6tS-ftKl4S-mL. 

ft. ftlBtffcB!6£S-ffcKl4. -fLT^'Juyj-ft^J 
UctOS-^-f. aftH14liCMPtOX-/^h./M 
-fc LTJflUfcfl. -f-OJiSlil 0nm-2 0 0nmt 
*>4. >^9 i sVay3m.2bt l zimZ1\h**r>*-)\> 
m<?>7 < V ( F i n ) WT7t< fmt&4 bttXBtfL 
;;r. ftlK^t»6c7)®$liO. 5nm-2 
OOnmT-fcO. 7?r -f y«tt,40iSSIi 1 0 nm~ 
1 OOOnmT'*!.. (b)li. (a) X'BA^tlfzm 
jt^ft2Kfl^ll 0!r20nm-1000nm£0l|[? 
(C. lffl:L<li2 0nm-8 0 0nmc55JfS{cjg)KL, 
CMPfci OAJJUcBriSS-^rr. 
[003 7 J R0 (c) li. < b ) T-m?*l*:ft2K 
^tKl 05- 1 0nm-3 0 0nmWif$(;ft3iJUv:BtEB 
SvTrf. g^. ft2K^U8lO±tC«ltt{cggajLfc7^ 
r-f 7®«4<5DiS$«i5 nm~3 OOnmt^rS. 

( d ) ii. &i$.3tit:T?T<<7mmizy- 

12JrO. 5nm~l 0nmt7)Ji?lC^S^9rffi5 
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a?t. y-vmtm 1 2umm 1 4 uzmzA 
&z-£biti?$i>. y-h&mi liB&tz 

H. 3§ajL£7:?T<7S84<0fflg«-i*iM:U ftff 

?i'iTozttmiH\ mmmxwiza\^x. y 

/) . tf'JSiGe ( p'Xlin* H-ty/) Xli&R 

6. LT. 3y7?b^460)fctf>«o*hyy7'7 

[00 38] (^3H»W) 01 Hi*^W)m3HBt 
WltcJ: *) F E T^cO^-f < mim-tZTMi *t 

y^zmiTMm-t s±sis$r^f. ma < a > 

tt. y 'J 3 >-i«2 b 2 0 n in- 1 0 0 0 

nm<9S!2§MUIl OiSSU is 

/>- mum xw--v?) zn->tz®. m2Wt 
mi oimitz^i^-r. &2®mi ox-a* 

m2tlt:fflt4 n m~ 1 0 0 n mT'fc *) . SSIS 1 0 n 
m- 1 0 0 0 n mT'ftS . &»l$iUt-S^K^tK h U 
^•f tf>&(c8ifc LIzrtM y'j3 VS« 2 b y 3 y 

4&mf8.tl.®g.7?T<ymm±l,Z0. 5nm~ 
20 0nm<7)SllllSflJS6£jBj£U fffllClOnm 

<E»Jt: J: 0, SUM 1 4 fcSB 1 K<fcl»6 *J&£JI3tf)# 
fc . ( b ) iztjk-t i 5 ^BfffiSr mr £ £ t tc^- 

6. 

[00 39] HSU Hi. f&21HkKl 0£l Onm 
~3 0 0nm<DJi?C£»JL7t[Brffi£>rt. fftfl. 82 
KflJK 1 o±t;3taj U:7? r -f 7®«4 niS&i 5 n 
m~3 0 0 ninths. ( d ) ti. $j£3fl£7:7-f-< 
7*««4ey-MHUIl 2i&%$itt:mZ*i: 
y-hKflJIl 2ligflJll 4$-^*U^attCfi£ftS-ti- 

sctt-css. y-hmimi2t:%i&?zm. mm 
ik#mu\ ammxmm9 (d)mmi 

0(d) iz*?Mot®-X'hZ>. 
[0040] («4Hltn) 01 2li*»W<0S4Hit 
Wfc J: 9 F E T^co-lfr -f flttt JW-f 

< -*> mm 2 8 tfSLZZitxmcomn&tm 



-/u mm2 8n&%mt:mxLxm-ti*m<?> 

iSlM&tfit. (5)12 (a) ic^rfj; 3 *y * h 'J 

vyjy<< (y j *-yiv«nx<n*Yvvry-> 4) 
izxvTtTHym&A&m&itz®. mzo. 5nm 

-2 00nmcr>mi»{tK6S-©fiEL. **>J:fcWS 1 
Onm~2 0 0nmWa^tKl 4*rJBj£L. S^C-tW 
5 n m- 5 0 0 n mtfOSI 3 KffcK 2 0 iB&t 

h. &3Mm2o. s<uri4. aisMkiH6&VA' 

iV9isV?>W6L2b<n : s»a>i:&m*hb. (a) 
coKffi»ji>W#£>fiS . ^tf 3*t*:7:?-f -< 74 o»« 

^?«l Onm-l 000nmfc=5r&«t5lC^S. I 
<n#S&X\ »WN'.y7TR^tK2 2$ 1 nm~5 0nm 
$ tZMlfL I . -5-^)±tCiKbl!ftihfflajfc)S 2 4 * 5 n 
ra-100 nmCOJf 4 . -f-£0±{CX^— »M6 
ftJ!2 6«-5nm~5 0 0nmcr)Jf3£jBj£U S^tt 

fii.. r^r-f y$M4(mvmt±Mmt%&m 

6. 20. 22. 26tS-ftKl4. 24T'B'9Bift 
TfcO. m<rmtWMisVnvWfc2b<r)i,Vny 
* { SHJLrv^. v^^xy3ys«2b<r)xy3>s 

3 0 n m~ 3 0 0 n mf)£S ♦C^ttAMfS i: . 
[0041] ZZX. #R-fkK20. 22. 26$-jgff 

mz&mt 4 IHS ( c ) J: o tc^rS . £ mssx\ 

y A -)l HK^tK2 8 i 3 0 n m~5 0 0 n mODJ5$(C 
S<fcRl4. 2 4$-B?*-f4i:. (d)^i 
5^Brffi* 5 tl*.itS. 7-f-/l^HBHkg|28_h(C 
3&iJ L^*K<??r 2?f - -f 7®«4 eyma \t 5 n m~ 3 0 
Onmfc&S. (d) li. Bf&Ztit:T7T< 7^«4 
tcy-hK{t«l 2$r^$^fflr®Sr^-f. y-KK 
<tKl 2Sr^«T&l5, 5§aiL^T^T-f 7'^«40ffl 

«IS(409 ( d ) . mi 0 ( d ) Xi±mi 1 ( d) IZ 

[0042] (f&5ntom) mi suxmnzism 
miz i 0 f e Ti^rfr -r *«§ jfts-rs is^^-r 

IBrffiBT'ftS. ££T'Ji. X^— t3 0<OJB»fifcBHfcffll 
2 8cO««a»J-«ALTftS-rS±SlSS-^1-. 0 

mi 3 (a) (c^-riat. -ty^hy y^7 7-*(3j: 

►}77r<7-fl«4*«&£U:a. J1$0. 5nm-2 
0 0nm£0SliMt)R6S-^)«L. ^±(CJf$10n 
m- 2 0 0 n mCOSftlK 1 4 ZBtfi I . -?-W±(C@[ $ 5 
nm~5 0 0nmtO$3RfL!H2 0£^|£-fS. S3» 
fldR2 0. g{fcl»14. SliHfcK6a^N'^^y3 
>WR2b<r>is>)a>Z-jtmhk. (a) ^BrffiflBi 
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nm-10 00nmfc^6J:5{C-fl>. Zfftf&SX*. if 
W\'.y 7 tK^LK 2 2 $r 1 n m~ 2 0 n m<0£$tC®l£ 
I . *<D±£Kfl:l!8itfflSft:B! 2 4J5nm-50nm 
<7)I?S fC^tf* I) . -f-cOiK*'*— fr 3 0 WSTX 'J ^ 
'J 3 v >J 3 y-T 5 n m~ 5 0 0 n mtf)£$ 

AZiXl. Zntitiiktt < b ) fc^Sft, co^t— *3 0 
(01 3 (b) ) *BHtJH2 6 (01 2 

(b) ) li**)«3S#ffij*t4. 
[0043] 013(b) lC^rfJ:3t. ^—^30 
^1«5Si: LTiKU y >J 3 >X\timW^ 'J 3 T 
H&A*. CWi, 012 (b) tcfcUTli, X**— 
ftR 2 6 SrftJJtS b S . KftBSitWSflJI 2 4 *)T£ 

K<tR2 8<o«*tii^»»s-ajar-foT\ tn&wi 

fi&ik-f 4 £*>TJ> S . i £ . *! J v 'J 3 vXli#J|»^ 

ysyJiSiftK-C'K-try^Jii&.rttTl'S. 01 
3(b) tcfcwt, StBU^X^— 9-30fcA^i/y 

3VSfi2bJ:^Mf5?ty>, ^ , J3>-30nin-3 0 

o n mff)&z izmiiG. ±mth t, < c ) ntumm&ii' 

®t>tl&. Z<7)#MX\ 7-f-/UK8KfcK2 8i£-3 0n 
m~5 0 0nmCOJ?Sl;:i££$-li\ g-ffcKl4. 2 4* 
mi-Tib. (d) oi^Brffi*^*.*. 
[ 0 0 4 4 ] 7 4 -)V KBHUK2 8<r)±^rtC3iai 
ltzm&T?T 4 7mt4 5nm->-300nm 
fc&S. (d) Ji. Bf&.$ i\K7?T< 7&miZ?- 
hWUtmi 2S-«^$^Brffi5-^-r. y-HMJU 

2S-jgffi-raij, 3?ajL^r^T-f 7 r ^«4wfflas:« 
T7--IJ yrtfio zktfmi\,\ iMknmtxn 

Ii09 (d) . 010 (d) . 01 1 (d) . XI101 

2(d) \ZKtii<r>tn-X'hh. 

1 0 0 4 5 ] =5r*5 . *lffl<7>m&t:f<l&+1Uf m<T>b 

A/p? ^ 'J 3 y£«i . wvw *s U 3 >-S«{;«^$ 
*u ^Vu^>-'j3ys«<7)±^ffifc:*efli/'j3yT-^ 

sffico±*ffi*><i, filer ?r < y®«<o-5Si$ *t» 

*3*lftft2IM:IM:. W&2&WLt<r>m.77T< 

jmztuzmwmb. mtsmiwm2mm±i,z 
7ffl&m<®R79T<7m<r>mmzm&zhtz 

[0046] *jWfc«* rr^y- N F 
li. Mer^T-f yffi«<0«S*«4 nm-1 OOnmT-ft 



frier^r^ya«c7)i?aM';^j/'j3ys 

foOiSBA^tD&SAU 0 nm-1 0 0 0 nm?&& 

?T\t. i?ieT^T^y««oi5iss2K^K^±sffi 

*>4><?>SS * { 5 n m~ 3 0 0 n m X'f> h Z b i WBtb t 

h. **Bfltftsyy;by-hFETS^T»i. sney 

-YWm<r)W.Z\iO . 5nm~l OnrnTAO. i/ie 
5llBHtK?)J53liO. 5nra-200nratJfi5;i 

iffSte-rs. *^aflc«4yy;wy-t-FET*^T 

Ji. l3ieS2Kfl«^J|[$A«2 0nm~8 0 0nmT'J) 

s^ts-^ffit-fs. *^(c«syy;i-y-hFET 
m&Buabm*ti3>??bmt&&7? 

[0047] **HBt:flS6 yy/uy- h f e ts^t 
isiev-x&tfFM y»i, y-hta^rsr^r 

tti>(nz'f>&zb&mib-t&. *miz#&r7A, 
y-KFET*^T-ji. fnes^wxt^^fi'-v/ni 

<i. ISiey-hSrlO^cm-sjJliT'K-eyystU: 

ttSSt-s^KftL. y- htoK^it^r^y ^ y««i 

79t< 7m,m>mmzS&Lit-sV a>ZWFFk Ifz 

i><r)X-bi z b «-^at-f s . *^B8»cf*& yy;uy- 
smt. t?t < 7-m®by-bi<3cM?&ttj&.m< 

&& lt:T? 7- < 7~ffl&<r>is >)ayby-b0>#Vis>) 
?>Z1Sri-bLtzi>cnx-*>hZb*imb-rh. *%ffl 

tc»4yy^y-hFET*^T*{i. inea«?wxe^ 
*i/*r>\,m<wim\i.. fe a |y'j3y, mess i g 

e . *£flG e . #Vis\)3>3Uf#y S i G e «04>*» 

[0048] xmiztoz yy;py- h f e t*^ r 

y<o^a6oH-e>y<oSf^s$^ s »2»^kffi(o±^ 

mst -rs . **BBfc«&yy;py- f f e tir^t 
ii. Mir?7- < T'mmzm&zti&v-xa.wi'j 

ffiSrSSSCLT. IJie''</^yy3yS«ffl|tc0nm- 
5 0nmX-t>&Zb*mb*&. ^ftmzm^y/u 

y— h f e T*^T'is, iner? r -< nmnm&i* 

?is<)3 Hi b'» 2 8MMf*iX~k$ < L 

ti>5£i:5r«at-fs. y 7>vy- b F 
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£ . *%.mzfct> V F E TSTT'li/ 1HB7 

1 0 0 4 9 ] *!6HBtC« * y 7ivy- b F E T*^S 
<?>7vt< ^mWiB&t h Mfc . *E>U* y'Jn 

wi«*»j«W4Hifc. mra»2iiftRjifc:m$n 
. sner^r < rmotmiz?- mmm 

?KUi£OlBlK€IS5r^B£-rsiSi:. STIES! 1. 2K 

mt£y-N£«&s-r*>x*ii:. uney-Mcafrs 

77t -f 7ft«£HK r 7-r < T-^opKitcy-xs 

mitL?zT.nb z*A,x?ch z b zimb-rb. 

[00 50 J *&VI<Zi*iy7;\sy- b F ETSf^S 

js^t-ii, iijieT^T^fflaa^2i8flj85-)g(S 
^-&xstt, wex/i^y 3>ms.(o±mmiz* b v 
vr?y<&'<foxnb. mti79T<7m.m<>< 
)V7 is') 3 >m&<m o co±mmz& 2 wwtBfiL 

U Ift^imftJg&i-ltlMil-tllW) vis's? 

uizmjE<?)m$mi*M-thT.mb zsttz t sr^tst 
■ft. *%.mz& h y-f)vf- h f e T^=F<nmtum 

X'\t. im7?T<7'ffl&&V&2fflt®ZBf&.ti>I. 
SJi. »2SflJt$-»l«L. *bWryy<lZi*)® 
Id* 2 8flJ{£tI<7)/hS v^hUVf-SrJg^LTM^Vf- 
(D&tf'Ws'JzymiRtV&'thXHzl, bV-> 
+<r>mz&&Ltz*fry' -/V 3 vg&^y >J ay£Wfr 
b LX&mx-K?*i' J rtl'IBif8.%$lthT.nb . I? 
IHSB2i8fllfaS-jtjEWi?$^t6Mt5IgtS-^tfC 

[ 0 0 5 1 ] *!fcBfHc{R h yy>vy- v f e t*? 

HK-fLns-mtsxes-**. mLT?r<ym& 

-f *ffv>. -?-<o±stzs 1 wwsL/m.m/m3 
mmzmmfc 1 , fries 3 mim/mim/m 1 k 

ftKi vSfi?^^ 'J 3 V SrAMt I.ISS- 

mriE7-f-/UHR{U!?:?gl«tl»Xgli, 3}£a' 

ZixizX OS* LfcME'W'? ^ 'J 3 y»K<9x 1/ 3 y 

tt. ><y7r mm b ®m±mmm t K&t ixm 
tstizbtmb-tz. *9tmza>irriw-hF 



'J 3 >XI4^ M**' 'J 3 yX'h iZbimSib-Th. 
[0052] **BBt:ffi*^7'/py- h f e t*^co8! 

tztit. W.mXU7jH>cr><m§<X'7--V>-yt:ft : ) 

zbtftWibtz. *f|Bfltc«Rs yyjvy- b f e tdi 
^«ai^Tii, mriey-htSr^BE-r&xsti. 
j^y ax, s i g eair*ja^^-fh.* i t-«s > ^« 

U ;^llc*h'JV^77-fS:ffdxeS:^tfIi:S: 
[0053] 
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